C 18 H 14 F 6 OS 2 ,monoclinic, P2 1 /c (no.14), a =12.720(2) Å, b =9.029(2) Å, c =16.794(3) Å, b =99.914(2)°, V =1900.1 Å 3 , Z =4,R gt (F) =0.0478, wR ref (F 2 ) =0.1418, T =291 K.
Source of material
The(2,5-dimethyl-3-thienyl)perfluorocyclopentene (1.52g,5.0 mmol) was reacted with 4-bromo-5-ethyl-2-(1,3-dioxolane) -thiophene (1.32 g, 5.0 mmol) in the presence of n-butyllithium (2.5 Minhexane, 2.0 ml, 5.0 mmol) at 195 Kunder anitrogen atmosphere. After an hour, the reaction was quenched by the addition of water. The solid product was purified by column chromatography on silica using petroleum ether as the eluant to give the compound {1-(2,5-dimethyl-3-thienyl)-2-[2-ethyl-5-(1,3-dioxolane)-3-thienyl]}-3,3,4,4,5,5-hexafluorocyclopentene (1.17 g, 2.50 mmol, yield 50%). This compound (1.17 g, 2.50 mmol) and p-toluenesulfonic acid (0.4 g) were dissolved in mixture of water (30 mL) and acetone (90 mL); 2mLpyridine was added into the mixture and reaction mixture was refluxed for 24 h. After stopping the reaction, the mixture was washed sequentially by aqueous NaHCO 3 andwater. Theorganic layer was dried over anhydrousNa 2 SO 4 ,filtrated,and evaporated. Thecrude product waspurifiedbycolumnchromatography on SiO 2 using ethyl acetate and petroleum ether mixture (v/v=1/6) as the eluent to give 0.90 gofthe title compound (figure, top) in 85% yield. Analysis calculated forC 18 H 14 F 6 O 1 S 2 :C50.94%, H3.32%; found: C50.92%, H3.37%.
Discussion
Photochromismisalight-initiated, nondestructive process resulting in reversible transformation between two isomeric forms that have remarkable differences not only in their absorption spectra, but also in various physical and chemical properties, such as fluorescence [1, 2] , refractive index [3, 4] , chiral [5] , magnetic [6] , oxidation-reduction potential [7] [8] [9] , and geometric structure [10] . Among the photochromic compounds, diarylethene derivatives are the most promising candidates for potential application to opticalmemorymedia and optical switches because of their thermal stability and fatigue resistance. Hence, the synthesis of diarylethene derivatives and investigation of their structural featuresare of both scientific andpracticalinterest. Themolecular structure (1o) is shown. In the cyclopentene ring, it is clear that the C8-C12 bond is adouble bond, while the others in the ring are single bonds. The two thiophene rings are linked by the C8=C12 bond. The methyl and ethyl rings are located on opposite sides of the double bond and are directed trans relative to the thiophene planes, as reflected in the torsion angles 127.69°for C11-C12-C13-C14 and135.23°for C4-C3-C8-C7. The dihedralangle betweenthe main centralcyclopenteneringand adjacent thiophene ring are 54.0°for S1/C1-C4 and 53.5°for S2/C13-16. The conformation leads to aC4-C14 separation of 3.664 Å. This distance is short enough, theoretically, foraring-closure reaction to take place in thecrystalline phase to generate an isomeric compound(figure,bottom).Itisknown that photochromic activity in similar compounds is usually present when this distance is less than 4.2Å [11, 12] . We have been able to verify this experimentally. Upon irradiation with 297 nm light, the colorless single crystals of the title compound turned blue quickly to formthe ring closure isomer( figure, bottom). When the blue crystal was dissolved in dichloromethane, the solution also showed ablue color, with an absorption maximum at 582 nm,c onsistent with the closed-ring isomer1 c. Upon irradiation with visible light with wavelength greater than 510 nm,the blue crystal can return to its initial colorless state, and the absorption spectrum of the dichloromethane solution containing the colorless crystal is the sameasthat of solution of the open-ring form1o, with the absorption maximum at 252 nm.Inapoly(methyl methacylate) amorphous film,t he title diarylethene also demonstrates photochromism.Y amamoto et al. [13] have tested photocyclization of ap hotochromic diarylethene derivative in single crystals. The results showed ap hotogenerated closed-ring diarylethene whose occupancy was estimated to be roughly 9%.
In order to prove that the diarylethene crystal structure is changed by UV light, we hope to design an experiment where acontinually irradiated crystal can be subjected to X-ray crystallographicanalysis to seeifchanges in theintensities and the unit cell can be observed and interpreted. (2) 4e 0. 
